Chromoblastomycosis is a chronic fungal disease of the skin and subcutaneous tissues caused by a group of dematiaceous (black) fungi. The most common etiologic agents are Fonsecaea pedrosoi and Cladophialophora carrionii, both of which can be isolated from plant debris. The infection usually follows traumatic inoculation by a penetrating thorn or splinter wound. Several months after the injury, painless papules or nodules appear on the affected area; these papules then progress to scaly and verrucose plaques. We report a case of chromoblastomycosis caused by Phialophora richardsiae, which has been rarely associated with chromoblastomycosis. The case involved a 43-year-old male, who for the past 2 months had noted an erythematous, pustulous plaque that was somewhat dark brown in color on his right shin; the plaque also had intermittent purulent discharge and crust formation. On histopathological examination, chronic granulomatous inflammation and sclerotic cells were seen. The tissue fungus culture grew out the typical black fungi of P. richardsiae, which was confirmed by polymerase chain reaction. The patient has been treated with a combination of terbinafine and itraconazole for 3 months with a good clinical response. (Ann Dermatol 22(3) 362∼366, 2010) 
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INTRODUCTION
Chromoblastomycosis, also called chromomycosis, is a subcutaneous chronic mycosis caused by a group of dematiaceous (black) fungi 1, 2 . It occurs worldwide, but is most commonly seen in tropical and subtropical regions [2] [3] [4] . The skin lesions are polymorphic and must be differentiated from those associated with other clinical conditions [5] [6] [7] . Chromoblastomycosis has been noted and thus well documented in patients who are immunosuppressed after renal transplantation or who are otherwise on corticosteroid therapy 5, 7 . An increased correlation of chromoblastomycosis with malignant diseases has also been noted 6 . Five causative fungi have been identified:
Fonsecaea pedrosoi is the most prevalent, and Phialophora verrucosa, Cladosporium carrionii, Fonsecaea compacta, and Rhinocladiella aquaspersa also occur in descending order of frequency [8] [9] [10] . Less frequently, chromoblastomycosis is caused by Cladophialophora arxii, Exophiala spinifera, Exophiala dermatitidis, Exophiala jeanselmei and Wangiella dermatitidis 6, 7 .
Phialophora richardsiae is one of the many dematiaceous fungi that can be isolated from plant material and soil 9, 11, 12 . It is a common contaminant of wood and is an industrial nuisance, causing bluing of wood pulp and paper 13, 14 . P. richardsiae and other members of the genus Phialophora can cause disease in humans, most often manifested as an infectious subcutaneous granuloma or abscess 15, 16 . Infection usually occurs on exposed body parts through traumatic skin inoculation with contaminated vegetable matter [13] [14] [15] [16] .
Chromoblastomycosis is notoriously difficult to treat, with no one form of treatment being uniformly successful. Small lesions can be removed with wide and deep excision. Cryotherapy, topical heat therapy, systemic medications, and a combination of the above have been reported to be effective. We report a 43-year-old man with chromoblastomycosis caused by P. richardsiae who was successfully treated with a combination of terbinafine and itraconazole.
CASE REPORT
A 43-year-old male construction worker presented with a 2-month history of a slowly enlarging lesion on his right shin. The lesion had the appearance of an erythematosquamous plaque, with a slightly verrucous appearance and irregular shape. The patient's symptoms included mild itching. The lesion first appeared 2 months ago in the form of a papule that gradually extended to its current shape and had purulent drainage. Based on the clinical findings, the presumptive diagnoses of sporotrichosis and an atypical mycobacterial infection were made. On examination, the right shin showed a dark brownish, hyperkeratotic, erythematous, fluctuating plaque with focal purulent discharge, crust formation, and several conglomerated firm nodules (Fig. 1A) . The patient's general condition was otherwise good. A skin biopsy was obtained from the verrucous plaque, and tissue fungus and open pus cultures were established. The histopathologic findings revealed hyperkeratosis, pseudoepitheliomatous hyperplasia, and a mixed granulomatous inflammatory cell infiltrate consisting of lymphocytes, histiocytes and multinucleated giant cells with sclerotic bodies in the dermis (Fig. 2 ). There was a focal microabscess in the deep dermis and periodic acid-Schiff (PAS) staining revealed a fungal colony in the micro-abscess ( Fig. 2A) . Tissue culture on Sabouraud's dextrose agar at room temperature showed growth of heaped and fuzzy colonies with a red-to-dark brown surface (Fig. 3 ). Staining with lactophenol-cotton blue after slide culture on corn meal agar showed a cluster of conidia accumulating at the apex of the phialides with flared collarettes, giving the appearance of a vase of flowers (Fig. 3) . The significant characteristics were the distinct septate hyphae and many flask-shaped, polymorphic phialides with large, flaring collarettes producing 2 types of conidia (regularly-sized globose or irregularly-sized cylindrical phialoconidia). The 2 types of conidia were either separate or present in the same ball. Based on these morphologic features, the fungus was identified as P. richardsiae, which was confirmed by polymerase chain reaction (PCR). Ribosomal DNA internal transcribed spacer (ITS) domains were amplified using the following primers: ITS-1 (TCC GTA GGT GAA CCT GCG G) and ITS-4 (TCC TCC GCT TAT TGA TAT GC). PCR for M. tuberculosis and other atypical mycobacteria using DNA from tissue specimens were negative. Under the diagnosis of chromoblastomycosis caused by P. richardsiae, oral itraconazole (200 mg/day) was administered. Three months after monotherapy, the lesion showed a partial response but continued to have purulent discharge, so terbinafine (500 mg/day) was added. Three months after initiating combination treatment, the patient had a good clinical response (Fig. 1B) .
DISCUSSION
Chromoblastomycosis is a dermal mycosis caused by a group of dematiaceous (black) fungi and characterized by the presence of verrucous-nodular lesions that are usually located on one of the limbs 1, 6 .
The infection usually occurs through traumatic skin inoculation, with the majority of lesions occurring on the feet and legs of outdoor workers 7, 10 . The lack of a history of trauma or inoculation injury in most patients may be due to a long latency period from the time of injury to the development of the lesion 9, 12 . Under these circumstances, many patients may not recall a previous injury, especially if the injury was minor [6] [7] [8] [9] . Our patient denied a history of trauma to the area. The only pertinent history was that he had worked on a construction site for several years. The initial lesion of chromoblastomycosis is usually solitary and unilateral, presenting as a small, pink, smooth-surfaced, papular skin lesion 4, 6 . The papules gradually increase over a few weeks and may have a scaly surface 4, 5 . With time, the initial lesion may evolve into several types of skin lesions, leading to a polymorphic clinical appearance (nodular, tumorous, plaque, cicatricial and verrucous types) 7, 8 .
Histologically, the tissue response in chromoblastomycosis is not specific and may be similar to other deep mycoses 6, 8 . Hyperkeratosis and pseudoepitheliomatous hyperplasia are the main features within the stratum corneum and epidermis 3, 8 . Several micro-abscesses, with or without pigmented fungal elements, may be present in the epidermis 3, 5 . The tissue response to the fungi is typically mixed, consisting of micro-abscesses and a granulomatous response with giant cells 11, 12 . The hallmark of the disease is the presence of muriform cells embedded in the granulomas, as well as a suppurative tissue reaction 3, 6 . Muriform cells have been referred to as sclerotic cells, or as fumagoid, chromo, or Medlar bodies 3, 6, 8 . They are likened to "copper pennies" that may lie either singly or in chains or clusters 3, 4 . The histopathologic specimen of our patient showed a mixed granulomatous inflammatory cell infiltrate and sclerotic cells with multinucleated giant cells. On the mycologic examination, 3 morphologic patterns of sporulation or conidiation exist, which are referred to as Phialophora-like, Cladosporium-like, and Rhinocladiellalike 6,9,11 . The Phialophora type of sporulation gives rise to a flask-shaped phialide, which occurs either at the end or on the side of the hyphae 10, 11 . The conidia are formed and accumulate at the flask's distal end and resemble 'flowers in a vase' [9] [10] [11] . Phialophora richardsiae in our case showed only Phialophora-like sporulation. Reports on P. richardsiae occurring in humans are rather rare 14, 15 . There are about 25 species in the genus Phialophora but only 5 species, i.e., P. verrucosa, P. richardsiae, P. repens, P. parasitica and P. cyanescens, that cause human infection 11, 12 . These are classified according to the growth rate and color of the colonies, the shape of the phialide and collarette, and the color and shape of the conidia [10] [11] [12] . P. richardsiae most closely resembles P. verrucosa, but these species can be differentiated by careful microscopic morphologic examination 10, 14 . The phialides of P. verrucosa are generally short and distinctly urn-shaped, with a broad base and a cup-like collarette 10, 12, 16 . In contrast, P. richardsiae has longer, more slender and tapering phialides that, when mature, terminate in a flat, saucer-shaped collarette 14, 16 .
The differential diagnosis of chromoblastomycosis is broad and includes many infectious and non-infectious possibilities. There are 3 kinds of diseases caused by black fungi (chromoblastomycosis, phaeohyphomycosis, and mycetoma) 6, 7, 10 . Chromoblastomycosis and phaeohyphomycosis represent 2 poles of a spectrum of diseases caused by melanized fungi 10, 12 . Clinically, the boundaries of this spectrum are unclear, and both infections may be caused by the same etiologic agents [9] [10] [11] . Although either immunocompetent and immunosuppressed hosts may present with both types of infections, chromoblastomycosis is usually observed in immunocompetent hosts, while phaeohyphomycosis is not 9, 10, 12 . The host immune status may play an important role in the clinical evolution of these diseases. The present case of a P. richardsiae infection was identified as a phaeohyphomycosis rather than a chromoblastomycosis, because the infection remained localized and subepidermal 14, 16 . Phaeohyphomycosis does not have sclerotic bodies, which represent a vegetative form of the fungus 10, 11 Furthermore, hyphal elements, rather than muriform and yeast cells, were found in the affected tissues [14] [15] [16] . Thus, our case is unique because the patient's chromoblastomycosis lesion was caused by a rarely isolated dematiaceous fungus, P. richardsiae. Invasive disease is unusual and occurs only in patients who are severely immunocompromised 13, 15 . Conditions associated with deficient cell-mediated immunity appear to increase the risk of acquiring infection with P. richardsiae, but a normal host may also become infected as in our patient's case [13] [14] [15] [16] .
Due to the marked chronicity of the lesions and the well-known resistance of many cases to simple therapies, it is difficult to treat chromoblastomycosis 17, 18 . The preferred treatment is usually surgical excision of small and localized lesions with wide surgical margins to prevent local recurrence. For deep or extensive cutaneous involvement however, surgical treatment is often not feasible 6, 18 . Prolonged treatment with systemic antifungal agents alone or in combination for deep or extensive lesions provides the best chance of a cure, but antifungal therapy for Phialophora infections has been generally disappointing 8, 9, 12 . It is important to know the clinical type of chromoblastomycosis in order to offer a more accurate prognosis for the patient presenting with this difficult-totreat disease 9, 19 . Despite many reports showing different clinical types with diverse cure rates, there is no study showing a correlation between a specific clinical type and the cure of chromoblastomycosis [17] [18] [19] .
Traditional therapy includes continuous dosing with oral itraconazole or terbinafine, and there have been reports that itraconazole is a favorable drug for treatment of chromoblastomycosis 19, 20 . However, in some cases, monotherapy has been ineffective or is associated with a less than acceptable response; there have also been reports on the development of resistance to itraconazole 17, 18 . To achieve a good response rapidly and prevent microbiologic resistance, combination therapy with itraconazole and terbinafine may be effective during the early stages of treatment because of the synergistic effect 6, 17, 18 . In our case, itraconazole monotherapy did not result in a clinical response; however, after administration of terbinafine in combination with itraconazole, the skin lesion was markedly improved. The lesions of chromoblastomycosis usually respond to surgical excision, and surgery is currently considered the treatment of choice 17, 20 . Our patient had a low income and made his living by working on a construction site, so he declined surgical excision. The clinical presentation, risk factors, and response to therapy of infections due to P. richardsiae are similar to those of other agents against chromoblastomycosis 9, 16, 18 . Further observations, especially in the area of antifungal susceptibility testing, are needed to determine whether a specific etiologic diagnosis is important in the management of these infections.
